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Editorial

Molecular epidemiology: Convergence between
toxicology and epidemiology

Significant advances in our understanding of the (LOH), gene promoter hypermethylation, and altered
causes of disease and the means for disease preventiogene expression, often in combination with other
are occurring at the interface between toxicology and types of biomarkers, are being assessed in tissues and
epidemiology. By definition, toxicological science is body fluids for detection of increased risk, various
based inthe study of the adverse effects of chemicals onetiologic factors, early detection, disease progression,
living organisms, including symptoms, mechanisms, and prognosi§3-8].
treatments and detection of biological poisoning, espe- The aim of occupational and environmental epi-
cially the poisoning of peoplg]. Epidemiology is the demiology is to study the causal relations between
study of the distribution and determinants of disease exposure to exogenous agents and the development of
(and health-related states) in specified populations, anddisease. Use of these biomarkers improves our abil-
the application of this study to control of health prob- ity to understand causality by allowing more direct
lems[2]. Toxicology and epidemiology have common and more accurate measurement of exposure and out-
interest in relating disease outcomes to dose, i.e. thecome. Use of biomarkers may also enhance quantitative
amount of exposure to a substance, with toxicolog- risk assessment, by providing more accurate data for
ical science deriving primarily from the experimen- establishing dose-response relationships and measur-
tal model, and associated biologic measurements ining exposure and by facilitating the extrapolation of
the laboratory setting, while epidemiological science results from experimental animals to human popula-
derives primarily from observational studies of free- tions. Direct observation of a relationship between dis-
living human populations. ease and exposure was considerably easier when expo-
sure levels were high, as was the case in the 1960s and
the beginning of the 1970s, whereas today, with chang-
ing environments and decreasing exposure levels, we
Biomarkers are the link between toxicological Need to evaluate subtler exposures and smaller risks.

and epidemiological sciences. Use of biomarkers

to monitor exposure in the work environment was 2, Understanding disease mechanisms for

pioneered in the 1970s, first with respect to metals jmproved prevention

and organic solvents, then gradually expanding to a

larger, more varied spectrum of exposures. The use In order to design a successful disease prevention
of biomarkers expanded with the availability of a program, we should ideally understand the natural his-
growing number of techniques for measuring effects at tory of the disease. Despite the progress made over
the cellular and molecular level. In molecular cancer the decades, the mechanisms by which exposures lead
epidemiology studies in particular, biomarkers derived to disease are still often unknown. Use of molecular
from persistant molecular damage, such as DNA and markers in toxicology and epidemiology holds promise
protein adducts, gene mutations, loss of heterozygosity for elucidating the mechanisms of disease development

1. Biomarkers—a common tool
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and progression. Gene—environment interactions play  Drs. Sy Garte and Stefano Bonassi, in the following,
a central role in these biological processes. As many of summarize work presented at the ICT-X Satellite Meet-
the factors in gene—environment interactions are mod- ing on Molecular Epidemiology, Linking Toxicology
ifiable, they could provide a good starting point for to Epidemiology: Biomarkers and New Technologies,
primary prevention. 8-10 July, 2004, in Haikko, Porvoo, Finland.
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Genetic characteristics and associated disease pheno-
types may also impact on modulation of therapeutic
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